Objective: Inducing mild hypothermia in survivors of cardiac arrest has been demonstrated to improve outcomes. Despite this, other studies have found that few resuscitation physicians have used hypothermia in clinical practice. The objective of this study was to characterize the use of induced hypothermia by Canadian emergency physicians. Methods: An internet-based survey was distributed to all members of the Canadian Association of Emergency Physicians (CAEP). Participants were asked about their experience with, methods for and barriers to inducing hypothermia. Results: Of the 1328 CAEP members surveyed, 247 (18.6%) responded, with the majority working in academic centres (60.3%). Ninety-five out of 202 respondents (47.0%, 95% confidence interval [CI] 40.8%-53.2%) indicated that they had induced hypothermia in clinical practice and 86 of 212 (40.6%, 95% CI 34.0%-47.2%) worked in a department that had a policy or protocol for the use of induced hypothermia. The presence of a departmental policy or protocol was strongly associated with the use of induced hypothermia (unadjusted odds ratio 10.5, 95% CI 5.3-20.8). Barriers against induced hypothermia cited by respondents included a lack of institutional policies and protocols (38.9%), and of resources (29.4%). Lack of support from consultants was relatively uncommon (8.7%) in Canadian practice. Conclusion: Only one-half of Canadian emergency physicians report that they have used therapeutic hypothermia in practice. Emergency departments should develop policies or protocols for inducing hypothermia in cardiac arrest survivors to optimize patient outcomes. 
I In nt tr ro od du uc ct ti io on n
Out-of-hospital sudden cardiac arrests have been reported to occur in 40 to 130 per 100 000 population per year in industrialized countries [1] [2] [3] and less than 5% of these people survive. 4 Improved outcomes are associated with early bystander cardiopulmonary resuscitation (CPR), 5 early defibrillation, 5, 6 administration of advanced life support 7 and the induction of mild hypothermia. 8, 9 Based on 2 prospective trials that demonstrated improved neurologic outcomes in patients managed with induced hypothermia (32°C-34°C) for 12-24 hours, 8, 9 the International Liaison Committee on Resuscitation (ILCOR) and the American Heart Association (AHA) recommend (grade IIa, i.e., the benefits exceed the risks) induced hypothermia for cardiac arrest victims with a rhythm of ventricular fibrillation. 10 AHA, ILCOR and the Canadian Association of Emergency Physicians (CAEP) Critical Care Committee support the use of induced hypothermia in unconscious patients after ventricular fibrillation arrest. [10] [11] [12] [13] The CAEP Critical Care Committee has also advocated the use of an algorithm for the induction of hypothermia in the emergency department (ED). 14 However, the translation of this knowledge into practice has been limited. One survey reported that only one-quarter of US and one-third of non-US physicians had initiated mild hypothermia in cardiac arrest patients. 15 Respondents cited "lack of substantial data," "too technically difficult" and "never considered a treatment option" as reasons for not initiating hypothermia. 15, 16 Currently, there are few data on the use of induced hypothermia in Canada. The objective of this study was to characterize the use of induced hypothermia by Canadian emergency physicians.
M Me et th ho od ds s

S Se et tt ti in ng g
This survey of CAEP members was conducted online. The study protocol was approved by the Capital Health Research Ethics Board (Halifax, Nova Scotia).
S Su ur rv ve ey y d de ev ve el lo op pm me en nt t
A survey was developed using SurveyMonkey.com (available: www.surveymonkey.com) by members of the CAEP Critical Care Committee. Questions consisted of multiple choice, multi-answer multiple choice and open-ended response. Participants were asked their age, location and training. They were also asked their experience with, techniques for, barriers to and concerns about using induced hypothermia.
S Sa am mp pl li in ng g
Based on the sample size calculation, 171 respondents would provide a 95% confidence interval (CI) width of 15 percentage points around a response proportion near 50%. As the response rate for this survey was uncertain, all CAEP members, including attending physicians, residents and medical students as of 2006 were solicited. Distribution of the surveys was controlled by CAEP head office staff only, ensuring respondent anonymity. An invitation to participate and a link to the survey were sent on 4 occasions via electronic mail between July and September 2006. Participation was voluntary and anonymous, and safeguards were put in place to prevent duplicate responses.
D Da at ta a a an na al ly ys si is s
Demographic and other response data were tallied using percentages and 95% CIs on percentages. In order to evaluate barriers to the implementation of induced hypothermia, logistic regression using a forward stepwise selection procedure was used, with a p value ≤ 0.15 required for a predictor variable to be retained in the model. Four potential predictor variables were chosen on the basis of plausibility: hospital type (academic, nonacademic), emergency medicine (EM) training (CCFP, CCFP[EM], FRCP, others) ED visits per year (< 10 000; 10 000-30 000; 30 000-50 000; > 50 000) and if the hospital had a protocol or policy in place for cooling. Statistica (StatSoft Inc, Tulsa, Oklahoma), BMDP (Statistical Solutions, Saugus, Massachusetts) and Egret (Cytel Statistical Software and Services, Cambridge, Massachusetts) software were used for all analyses.
R Re es su ul lt ts s
Of 1328 CAEP members invited to participate, 247 members completed the survey (18.6% response rate). Respondents included attending EM physicians (93.3%) and residents (6.7%). Table 1 lists the demographics of the respondents.
The proportion of respondents who reported ever using hypothermia in resuscitated, unconscious cardiac arrest survivors was 95 out of 202 (47.0%, 95% CI 40.8%-53.2%) ( Table 2 ). Forty-five of 247 respondents did not answer this question. The ED was the most common site where induced hypothermia was initiated (64.9%), followed by the intensive care unit (ICU) (33.9%). Cardiac arrest dysrhythmias for which induced hypothermia would "usually" be initiated included ventricular fibrillation (56.0%) and ventricular tachycardia (52.3%). Ice packs and cooling blankets were the predominant method of cooling in the ED.
Sedation with midazolam or propofol and paralysis were commonly cited adjuncts to cooling. Only a few respondents indicated that sedation or paralytics would not be used (Table 2) .
Policies and protocols were present in 66 out of 112 (58.9%, 95% CI 48.9%-68.0%) of respondents from academic centres, compared with 20 out of 71 (28.2%, 95% CI 17.7%-38.6%) of respondents from nonacademic centres. Overall, respondents who worked in centres with a policy or protocol were more likely to have cooled patients (66 out of 86, 76.7%; 95% CI 66%-87.4%) than those who worked in other centres (23 out of 96, 23.9%; 95% CI 15.5-32.4%).
Respondents indicated that the most common barriers to cooling were a lack of policies and protocols (38.9%) and of resources (29.4%). Other "most common" barriers cited included disagreement between specialties (8.7%), lack of evidence (7.9%), difficult to initiate (5.6%), administrative hurdles (3.2%) and nursing issues (1.6%). The association between each preselected predictor variable and having cooled a patient is shown in Table 3 . The only statistically significant predictor retained in the stepwise selection process was the presence of a protocol or policy for cooling (unadjusted odds ratio [OR] 10.5, 95% CI 5.3-20.8; p < 0.001). The fit of this model was adequate (HosmerLemeshow χ 2 = 2.1; p = 0.38).
D Di is sc cu us ss si io on n
We found that only one-half of Canadian emergency physicians reported ever having induced hypothermia for cardiac arrest victims. When used, hypothermia was initiated in the ED approximately two-thirds of the time and almost always included sedation, paralysis and ice packs. Hospital policies and protocols for induced hypothermia were more commonly present in academic centres. Frequently cited barriers were the lack of policy or protocol or resources available. On multivariate analysis, the presence of a policy or protocol was strongly associated with a self-report of having induced hypothermia. Victims of sudden cardiac arrest can survive neurologically intact, but this outcome is uncommon. 3, 17, 18 The ED management of these patients is evolving beyond primarily rhythm-based therapies to focus on neurological resuscitation. 10 Inducing mild hypothermia (core temperature 32°C-34°C) has been demonstrated to improve both neurological outcomes and mortality. 8, 9 Systematic reviews have estimated numbers needed to treat of 6 for each excellent neurologic outcome and 7 for each survivor. The AHA and ILCOR recommend mild hypothermia for ventricular fibrillation (grade IIa) and for nonventricular fibrillating rhythms (grade IIb). 10, 11, 19 Despite this evidence and these recommendations, physicians have been slow to incorporate this procedure into their practice. 15, 16 In 2003, Abella and colleagues 16 undertook an internet-based survey of randomly selected US physicians from the Society for Academic Emergency Medicine, the American Thoracic Society and the American Heart Association. In total, 265/1400 (19%) surveys were completed and included physicians practising emergency medicine (41%), critical care (13%), cardiology (24%) and other disciplines (22%). Of respondents, 78% practised in tertiary care or academic medical centres. Only 13% of respondents overall and 4.6% of the emergency physicians had initiated hypothermia after arrest. Major factors cited for not instituting induced hypothermia included "lack of evidence" (49%), "lack of incorporation into advanced cardiac life support (ACLS) protocols" (32%) and "too technically difficult/slow" (28%). The role of a local protocol was not established, although 8.8% reported being in the process of developing one.
In the same year, Merchant and colleagues 15 conducted a web-based survey of physicians from the United States, United Kingdom and Finland. A total of 13 272 surveys were distributed and 2248 (17%) were completed. Physicians practised critical care (35%), cardiology (20%), emergency medicine (22%) and other fields (22%). In all, 26% of all US and 36% of the non-US respondents reported having used hypothermia following cardiac arrest. Only 16% (95% CI 12.6%-19.4%) of the 438 emergency physicians from the United States had used cooling as a treatment. Reasons for lack of use were similar to those reported by Abella and colleagues, 16 with "not enough data" (49% US, 41% non-US), "too technically difficult" (35% US, 32% non-US) and "not part of ACLS" (41% US, 26% non-US) being the predominant choices. The use of protocols and policies was not reported.
Our study suggests that more emergency physicians in Canada have induced therapeutic hypothermia, compared with previous surveys, 15, 16 despite similar response rates and methodology. Three times more Canadian emergency physicians reported having induced hypothermia than the overall rate reported by Merchant and co-authors. 15 In both surveys, the majority of respondents practised in tertiary or academic centres and managed more than 10 cardiac arrest victims per year.
It seems likely that this increased rate is due to lags in knowledge translation. While the primary evidence base supporting hypothermia following cardiac arrest has remained relatively stable since 2002, 8, 9 greater educational opportunities, the publication of the CAEP position statement, 14 the 2005 ACLS guidelines 10 and the passage of time appear to have afforded more physicians the opportunity to incorporate hypothermia induction into their practice.
Despite these factors, about one-half of respondents have never cooled patients after cardiac arrest. Beyond patient selection and limited opportunity for use, other factors were also reported. In contrast with the previous studies, our respondents reported that the absence of local protocol, policies and resources were the most common barriers to therapeutic hypothermia. Moreover, the existence of local policies or protocols had the strongest association with the use of hypothermia. The CAEP Critical Care Committee published guidelines for the use of hypothermia after cardiac arrest in 2005 and 2006. 12, 14 We believe these documents may be useful for the local implementation of induced hypothermia in EDs. These guidelines reinforce the recommendations put forth by ILCOR 11 and the AHA, 10 and they provide a foundation for institutions to adopt a policy or protocol for the use of hypothermia in cardiac arrest victims. Notably, a small number of respondents cited limited support from other specialties as an impediment to the use of induced hypothermia. Continued education and collaboration may lead to a more uniform approach for induced hypothermia. Induced hypothermia appears to be perceived as being labour or resource intensive. Although little specialized equipment is necessary, 20 scarcity of ED resources was identified as an important deterrent. Future research should quantify the resources needed to initiate induced hypothermia in the ED.
L Li im mi it ta at ti io on ns s
This study is an Internet-based survey and is therefore subject to the associated limitations. Internet-based surveys are dependent on a web-based database, the accuracy of email distribution lists, computer use and skills of respondents. Response rate was low despite multiple sendouts but is consistent with previous studies. While selection bias may have influenced respondents and certain centres may be overrepresented, we are unable to test for this at the level of the respondent and preserve anonymity. We did not compare the demographics of the survey respondents to CAEP membership overall.
C Co on nc cl lu us si io on n
Only about one-half of Canadian emergency physicians report having cooled a cardiac arrest victim. The implementation 
